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Smoking and Mouth-Throat Cancer

\

ConoicT MoORR, M.D., Louisville, Kentucky

From the Depariment of Surgery, University of Louisvills
School of Medicine, Loutsille, Kentucky,

CAUSAL RELATIONSHIP between smoking
A and squamous carcinoma of the lung has
been generally accepted in the past few years.
Such a causc-and-eficet reluationsiip between
tobacco and cancer of the mouth and throat*
has, lowever, not been finnly established,
excepe for larynx and lip cancers [Z). The in-
irequency of cancer in certain oropharyngeal
sites makes it difficult to amass sufficient num-
bers of cases to satisiy statistical criteria, such
as has been done in the large retrospective and
prospective studies on the more common cans -
cer of the lung. There is, however, another type
of study possible in the oropharyngeal cancer
arca which inay shed light on the role of tobaceo
irom a new and hxthcrto unexplored stand-
pmut itis the subject of this communication.
Carlier work on the effect of cigarette smoke
condensate on various animal tissues led us to
recognize the key role in carcinogenesis played
by the accessory structures of a surface epi-
thelium, such as the piloscbaceous apparatus
oi the skin, and the mucus glands of the oral
mucosa (2,8]. Study of the mucus-producing
epithelium {rom various sites in the human
moulh and throat where squamous carcinoma -
arises denonstrates surprising similarity of

© nilv oscopie  structure,” although the pross

anatomy varies greatly, And so, in the follow-
g study, we intend to consider as a group all
:hc squamous carcinomas arising from the
mucosa of the mouth, pharynx and larynx, a
mucosa that is similar not omly in ccllular
structure but also in being a surface that is in
contact with tobacco or smoke in any smoker,
chewer or snuller,

Over a period of twelve years we have noted
the dismaying frequency of second, new squa-

* Tiroat refers to pharynx, hypopharyox, extrinsie

and intriasic larynx (glottie and extraglottic).
o re . SRR '. 565

' Iy

T S L S A ROy PPN SIS PR

mous carcinomas of the mouth-throat region,
usually several years after control of the frst
such cancer. And the second one would often
kill the patient. (That we were dezling here
- with new cancers, not recurrences, will bc taken
up later.) Soon it was apparcut hat these
sccond cancers usually occurred in paticnts wio
continued to smoke. Further study scemed
needed, and when this was done, the dist..ibu-

' thﬂ of second cancers among contmum" SINOK

ers and those who quit smoking sug;;estcd a

. new approach to the study of the : association of

tobacco with mouth and throat cancer.

MATERIALS ARD METIIQODS

During the years 1953 through 1060, w¢ saw
roughly 400 patients with mouth and throat caucers
in the office and in the tumor clinic of the Louisville
General Hospital. Many were treated clsewiere be-

" {ore coming; many were untreatable wlien first scen.

Since we are not interested here in survival rates,
the exact number is unimportint. Over 90 per cent
of these patients were adequately followed, and of

_these, nincty-five patients with squamous ¢arcinoma

{or its histologic variants) of thie routh or turoat
were found living and well for three years or more
after treatment. In cighty-five of these patents o
satisfactory smoking history was obtained by us and
one other trained person {tumor clinie sceretary),

~ The follow-up peried in the cighty-five paticats

averaged 6.8 years.

. We arhitrarily chose Lhe three year discase {ree
interval as o criterion in the selection of this group
in order to avoid coniusing recurrence with a new
primary cancer. A three year discase-free interval
gives moderate assurance of control in mouth-throat
cancer {4]. Also, three years was chosen as allowing
sufficient time for smokiug cifect on tissues to wear

off or revert toward normal, if indeed this could

happen, in patients who quit sinoking.

Of the cighty-five patients thoroughly docuwmented
for this study, scven had never smoked or used
tobaceo in any form. Obviously thar ecancers liad
causes other than tobacco and they were excluded
from the group. It is of interest that noae of these
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. ; T T e . 7% seven developed second mouth-tiroat eancers ale

; : . though, if the unknown factors operating 1o produce

+ their cancers were to conlinuc, there is no reason

v ‘ wly they may not get sccand cancers.

a .

This final group of seventy-cight patients was Ll'.c_n
divided into two subgroups: those who «quit smiok-
ing and those who coatinucd to smoke afier ther
“first cancer. And finally, note was made of those
among the seventy-cight who developed sccond
new mouth or throat cancers.,

Several patients devaloped possible second cancers
in less than three years; but because of doubt as to
whether or not they were recurrences, thicy were not

" counted .as second cancars. We excluded lip cancer

e a ?

Fic. 1. Specimen of a patient with caneer of the right
- pyriferm sinus with neck metastasis. He switclied from

cigarettes to pipe and cigars alter laryngeetomy. Six

years later, he developed oxtensive "cancerization' of
* pharynx, and at cight ycars muitiple cancers of the soft
palate.

TanLst

SEVENTY-CIGIT PATIENTS® LIVING AND WELL > THRER
YEARS

'

" from our study because of the possibly confusing

cffcct of sunlight on its genesis. Several paticnts de-
veloped niiddle or lower csophageal cancer three or
more years after their mouth or throat cascer; these
were not counted as second, new cancers since the
csophagus may not oiten be in direct contact willh
tobacco or sinoke. Only one sceond cancer arose in
the same anatomic site as the first one in our -ma-
terial; however, several patients had more than two
cancers, and the palate was sometimes the seat of
mulitiple cancers. Data on the "roup of seventy-cight

are seen in Table 1.

! " Sex: Male: fomale ratio = 2.5:1 RESULTS!

' © . Age: Mean = 57.6 {'r N ‘o The final ‘group of seventy-cight paticuts,
; Amount smoked: nf:’:;; d;-y 1.39 packages of &igas | aq) of whom had used tobzcco moderately to.

heavily, all of whom had beea "cured” of one
mouth-throat cancer, divided themsclves into
two subgroups after their first cancer: (i)
those who quit smoking, twenty-nine paticnts;
{2) those who continued to smoke, {orty-nine
patients. These two groups are comparable in
a number of respects. (Table 11.)

Eighteen patients of the seventy-cight de-
veloped a second tobacco-area squamious
cancer with an average interval of 3.7 years
between the cancers. Seventeen of these second
: cancers occusted in the patients who coniinued
g * All used tobaces. ' to smoke (Fig. 1to4); only one appeared among

{based oa all GO of 78 wio smokcd
c.gareties at ail)

36 pure cigarcits smokers; 5 pure.
pipe smokers; 1 purce chewer, 1 pure
snufler; 15 used various combina-
: tions ’
' Length of time smoked: Mcan = 33.4 yr.

. Site of primmary cancers: Lacynx (int. & ext.) 22; floor
v of mouth, 20; tongue, 14;
by . palate, 9; gum, 8; buccal
: ’ mucosa. 4; tonsil, 3

Pl Treatment: Surgery, 35; radiation, 14; both, 20~ -
Langth of follow-up: Mean = (.7 0,

¢ r———— e ——— s ke o

‘Type of tabacco:

e

I . ’ TaprLz n
COMPARISON OF TWO CROUPS

: . Quit Smoking-—-2% Continued Smoking—i9
i Sex: Male: female ratio 2.6:1 S 2.5:1
G ; Age: Mecan 58.5 yr. . 57 yr.

1.37 pkg. cigarcttes/day
{35 pts.—1 pkg./day or miore}
(6 Pu -2 PLB’ /day af more)

1.41 pkg. cigarcttes/day
{22 pts.—1 pkg./day or more) .
(8 pts.—2 pkg./day or mote)

Amount smoked: Mesn

Length time smoked; Mean 324 yr, 38.7 yT. : -
. . : Median 33.6 yr. - A :
L o © Second eancers: ) S, Pl
ok ' ' - se8 e

- . . 1\
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TFic. 2. Sane patient as Figure 1. He has now quit
smoking, is well at cleven years, (Plastic laryngectomy
button was invented by him, keeps open a contracted
stomna.) ‘

the subgroup that had quit tobacco. This oue
developed two and a hali years aiter the first
cancer, but we believed it was close enough to
the arbitrary three year interval to justify
inclusion.

The differcnce in distribution of second can-

cers between the two subgroups is highly
significant (P = .0018), if onc accepts that the
subgroups are reasonably homogencous and

comparable in other respects. Data on the
- cighteen patients with second cance’s appears .

in Table 111.
COMMENTS

To our knowledge this is a unique type of-
study regarding human cancer and a possible

TasLe 11’

EICHTEEN PATICNTS WHO DEVELOPED $ECOND CANCIERS

Number of patients in “quit'’ group: 1 -
Number of patients in "continued” group: 17
Sox: Males, 10; females, 8

Age: Mean = S§yr.

Amount smoked: Mean = 1.30 pkg. cigarcttes/day .

(15 pure cigarette smokers; 2 pipe-
cigar smokers; 1 pure snuffer)

‘ Reduction of smoking: 1 .pt. significantly reduced

smoking after first cancer; (9
pts. of the remaining 32
significantly reduced)

Length of time smoked: Mcan = 35.2 yr.

Interval between cancers: Mean = 5.7 yr.

. Tirst cancer site:  Floor of mouth, 10; palate, 3; -

tongue, 3; gum, 1; larynx, 1
Sceond aancer site:  Larynx, 4; palate, 3; buceal mu-
cosa, 3; tongue, 2; lung, 2;
pharynx, 2; cervical esophagus, i;
sum, 1
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" Fic. 3. Cancer of right lateral tongue, treated surs

gieally. This woman continucd cigarettes, Five years
later she developed & tiny cancer on the opposite lateral
tongue border,

external carcinogen. Previous investipations:
have compared one group of patients wio de-
velop cancer with a sccond group who do not,
as to amount of exposure o an exteraal agent;
or often epidemiologists compare .2 gvoup
not exposed to an agent with a group exposed

~and total the number of cancers that de-

velop in the two. In such groupings the factors

of innate susceptibility to cancer, whatever 3

Fio. 4. Cancer of the floor of the mouth. Paticnt eon-
tinued cigarettes. Nine years latar he developed cances

of larynz, .- .
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these may be, are not considered or cqualized, '

thus lcaving to chance distribution a vast
number of influences that may play important
roles, such as genctic determinants, viral re-
sistance jorees or horntone immbalances, to men-
tion a few. This present study attempts to
equalize such factors by including only pa-
ticnts who bave aircady had eancer. Every one
is, thercfore, cancer-susceptible and, . more
particularly, susceptible in a single tissue of
the bady. In this régard our paticnts may be
more homogencous than an inbred strain of
laboratory animals. But, of course, in many
respects the patients may vary widely; we have

no data on race, alcoholic intake, diet, weight -

or previous syphilis, {or instance.
“The two subgroups definitely vary in the

mecan length of time smoked, 32.4 years as -

compared to 38.7 years. One might well believe
that the second cancers naturally occurred in
those whose mwucosac had been exposed the
longest. Yet further analysis reveals that only

five patients caused the major difference be-

tween the subgroups: five paticnts in the “quit”
group had smoked less than twenty years,
whereas no patients in the '"continued’’ group
had simoked less than twenty years. Without

these five, figures for the two subgroups come

out quite close to each other: 36.8 years and 33.7
years. Obviously five atypical individuals in
the group of twenty-nine could not explain the
second cancer distribution.

Tt was fortunate that a fair scgment of pa-
tients quit tobacco so as to give two subgroups
to compare. One cannot very well plan to
manipulate patients in this manner. The result

of stopping smoking then appears to confer '
remarkable protection against mouth-throat .
cancer. How can this be reconciled with the
only very modest protection against lung can-

cer calculated for those who quit [Z]? First of

all, lung studies are constructed differently -

from this onc and are, thercfore, not compar-
_ able. Secondly, there may well be a difference

in tissuc susceptibility between the mouth-

throat and the lung. The greater incidence of
lung cancer suggests a greater semsitivity of
lung mucosa to smoking; and this, in turn, sug-
gests a longer reversible precancerous stage in
mouth and throat mucosa, which would yield
a greater result from quitting. Thirdly, most
lung cancer patients do not live to' acquire
mouth-throat cancer, if they were destined to;
fourthly, new lung lesions are probably con-

s .o

sidered to be metastases rather than - new,
sccond cancers. Finaily, protection by quitting
may be soinchow culianced in our scries by the
fact that the mouth-thirout arca most severely
alfeetett by tobacco has been excised or heavily
raciaied before the study begins. Therclore. -
ouly the other, less tobaceo-assaulted arcas of
mucosa resnain to develop cancer, which may
take quite a long time.

That radiation is not causing these sccond
cancers scenis evident from the cqual distribu-
tion of radiated patients in the two subgroups
{data not inclucled in tables). :

The three year interval chosen in this stucy
is not a magic one and serves oaly to set saine
limit within which to begin the study. Second’
cancers will certainly develop occasionzily ia
any patient and at any time. Several of these
patients probably had sccond cancers within
two years, but they were not so counted foc
reasons mentioned above. One paticnt seen
recently with mouth cancer had quit smoking ~
completely one year before. No absolute protec-

. tion results from quitting, in all probability, but

. a highly worthwhile degree of protection scems

likely. The implication is that a patient whose
mucosa survives without cancer for three years
is very unlikely to get cancer there without
. further tobacco application.
Such a relationship as here described suz-

gests that tobacco may act as a promater rather .

than a carcinogen per se. Both types oi action
have been found in the various polycyclic hy-
drocarbons in tobacco. From a clinical stand-
point, however, this is quibbling if the swith-

holding of an external substance can control the -

major incidence of the disease,

Is it possible that some factor other thaa
quitting or continuing smokiag accounis ior
the second cancer distribution? Obviousiy i

- is possible, but we have no inkling of what the
factor could be. Race, alcoholic mtake, diet, -

" family history and all known such items are

too loosely associated with mouth-throat can-
_ ¢er to account for such a marked difference; as

- far as present knowledge goes. N

Is this study a demonstration of a reversible
- precancerous state in the oral mucosa? Prob-
ably so, in many cases. In addition there must
be many patients with early cellular changes .
- that will not progress further toward cancer
without further external carcinogenic stimulus.
In tnese we need Dot reverse the process but

.~
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Smoking and Mouth-Throat Cancer

erely hold it stationary in order to protect
the patient’s health.
Are we justified in concluding that tobacco
causes mouth-throat cancer? The numbers of
: _ the subgroups are quite sinall and the aumber
- of uncontrolled variables in any human group-
) . ings nccessacily numerous; therefore, few will
consider the causal comncction as proved..
Turthermnore, any serious concept of cancer
causation must include a multitude of factors
acting together, of which an external chemical
agent can only be one. However, the figures . .
strongly suggest that tobacco is a determining
factor in mouth-threat cancer, without which
. relatively few such cancers would develop.

-

SUMMARY AND CONCLUSIONS

1. A group of “cured” mouth-throat cancer
paticnts divided themselves into two subgroups:
those who quit smoking and those who con-
tinued to smoke after having cancer.

at least three ycars after their first cancer,
seventeen of forty-nine who continued to
smoke developed a sccond meuth-throat can-
cer, while only one of twenty-nine who had
quit snoking developed a second cancer,

4. This significant difference in incidence of
sccond cancers adds evidence to support a
causal relation of tobacco with mouth-throat
cancer. '
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